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[57] ABSTRACT 

Conductive, ?oWable, emollient compositions and electro 
static methods for their application e.g., to tissue, are dis 
closed. Compositions of the invention include emollient(s) 
and conductivity modi?ers. Emollient-compatible phos 
phates and succinates are particularly preferred families of 
conductivity modi?ers. In methods of the invention conduc 
tive emollient composition of the invention are preferably 
applied to tissue substrates, particularly facial tissue 
substrates, and particularly in a commercial tissue-making 
process. Electrostatic spray processes are utilized to obtain 
surprisingly uniform application of conductive emollient to 
tissue With minimal overspray or spray path overlap. 

6 Claims, 5 Drawing Sheets 
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EMOLLIENT COMPOSITIONS AND 
METHODS OF APPLICATION TO A 
SUBSTRATE BY ELECTROSTATIC 

SPRAYING 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

Not Applicable 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

Not Applicable 

BACKGROUND OF THE INVENTION 

This invention relates, in general, to emollient composi 
tions having a speci?ed conductivity and range of viscosity 
and to methods of applying such emollient compositions to 
a substrate. The present invention relates, more speci?cally, 
to emollient compositions in a liquid form having suf?cient 
conductivity and viscosity to be electrostatically sprayed. 
Yet more speci?cally, this invention relates to electrostatic 
methods of applying conductive emollient compositions, to 
essentially any substrate, but particularly to the more com 
mon forms of paper tissue, e.g. bath or toilet tissue, paper 
toWels, facial tissue and the like. The present invention is 
especially applicable to large scale commercial, tissue mak 
ing processes for producing emollient-coated or emollient 
carrying tissue. 
An “emollient” is de?ned as an agent that softens and 

smooths the skin T heAmerican Heritage Dictionary (1982). 
Emollients, salves, cleansing agents, and the like have been 
applied to substrates or carriers, such as tissue paper, for 
subsequent application to skin to reduce skin irritation and 
in?amation but also to enhance cleaning. See, eg Dake et 
al. US. Pat. No. 4,112,167, the Dake et al. patent being 
incorporated by reference herein. 

Emollients, especially emollients applicable to tissue 
substrates, generally tend to fall into at least tWo broad 
categories, i.e., mineral oil-based emollients and silicone 
based emollients. Mineral oil-based emollients usually com 
prise long chain alcohols. See, e.g., US. Pat. Nos. 4,112, 
167, 4,481,243, and 4,513,051. Silicone-based emollients 
typically contain polysiloXane of various molecular Weights 
along With other silicone-based compounds. See, eg US. 
Pat. Nos. 4,950,545; 5,227,242; 5,246,546; and 5,385,643. 

Whether mineral oil-based or silicone-based, such emol 
lients are conventionally applied to tissue paper or other 
such substrates or carriers by dipping, see e.g., US. Pat. No. 
3,896,807, air spraying, see, e.g., US. Pat. Nos. 5,227,242 
and 4,950,545, and printing, see, e.g., US. Pat. Nos. 5,389, 
204; 5,389,643; and 5,525,345. The teachings of the afore 
mentioned patents, as Well as the patents mentioned in the 
previous paragraph are incorporated by reference herein. 

Conventional methods used to coat or treat tissue sub 
strates or carriers With emollients, especially paper sub 
strates in a tissue manufacturing processes, have one or more 
draWbacks. Spraying of emollients onto a substrate or 
carrier, is accomplished using air pressure to force the 
composition through an ori?ce in a sprayer head. This 
creates a dispersed stream of emollient Which is directed 
toWard a substrate surface passing beneath or beside a 
sprayer head, thereby coating it. Air-driven sprayer heads 
tend to deliver solutions in the form of unevenly siZed 
droplets, and in an uneven spray pattern. They also tend to 
require overlapping spray paths or patterns in order to obtain 
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2 
complete substrate coverage. Thus, surfaces coated or 
treated With emollients delivered by conventional air spray 
methods tend to be unevenly coated or to be coated eXces 
sively in regions of spray overlap. Air-driven sprayers also 
tend to “overspray” i.e., to miss the substrate. Overspray 
Wastes solution, can cause air pollution, and can present a 
safety issue to the eXtent slippery Working surfaces are 
created. 

Printing of emollients on substrates, is accomplished by 
applying an emollient to a heated transfer surface and 
transferring the emollient to the substrate by placing it in 
direct contact With the substrate. See, e.g., US. Pat. Nos. 
5,385,643; 5,389,204 and 5,525,345. Emollients can be 
applied to absorbent substrates, such as tissue paper, in a 
very uniform fashion using traditional printing methods. 
HoWever, printing requires a substantial investment in print 
ing equipment Which is generally more costly than spraying 
equipment. Printing equipment also tends to become 
clogged as ?bers are transferred from tissue paper and thus 
requires continuous cleaning. 

Other methods for applying solutions to substrates, such 
as tissue paper substrates, have been developed. HoWever, 
the alternative methods developed so far address some of the 
problems of the conventional methods discussed above but 
introduce others. For eXample, one such alternative appli 
cation method, disclosed in United States patent US. Pat. 
No. 3,484,275, involves moving an electrostatically charged 
paper Web past a grounded sprayer head. Solution ejected 
from the sprayer head is attracted to the electrostatically 
charged paper Web substrate and is deposited thereon. The 
method of the US. Pat. No. 3,484,275 patent does not 
address the uneven droplet siZe or uniformity of spray 
problems. 

Accordingly, it is an object of the present invention to 
provide a conductive emollient composition capable of 
being rapidly and precisely deposited on an substrate, pref 
erably on a tissue or paper substrate, and more preferably on 
a facial tissue substrate in a commercial tissue making 
process, using an electrostatic sprayer apparatus. 

It is a further object of the present invention to provide a 
method for rapidly and precisely applying a conductive 
emollient composition to a moving tissue paper substrate 
using an electrostatic sprayer apparatus, With minimal over 
spray and spray overlap, to produce a tissue substrate 
uniformly coated With emollient. 

BRIEF SUMMARY OF THE INVENTION 

The present invention encompasses conductive, ?oWable 
emollient compositions and methods for applying such 
compositions to a substrate or carrier such as a moving tissue 
or paper Web. Brie?y, in one aspect, an emollient compo 
sition of the present invention comprises an admixture of an 
emollient and a conductivity modi?er, Wherein the conduc 
tivity of the admixture emollient composition is at least 
about 10,000 picosiemens (a resistivity of 1><101O Ohm-cm). 
It has been found that particularly preferred emollient com 
positions in accordance With this invention have a conduc 
tivity in the range of 20,000 to 100,000 picosiemens, and 
most preferably in the range of 40,000 to 80,000 picosi 
emens. 

One skilled in the electrostatic sprayer art Will appreciate 
that a conductive emollient composition of this invention 
must be ?oWable, i.e., its viscosity must fall Within a range 
Which permits the composition to be electrostatically 
sprayed from substantially conventional, commercially 
available, electrostatic sprayer apparatuses. While the upper 
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and lower limits of the viscosity range of a composition of 
this invention are not especially critical (in part because 
viscosity sometimes may be modi?ed by heating the com 
position or adding viscosity modi?ers), compositions having 
a viscosity generally falling in the range of about 1 to 10,000 
centipoise, preferably about 1 to about 5,000 centipoise, and 
most preferably, 1 to about 2,000 centipoise are Within the 
scope of the present invention. 

It is to be understood that for purposes of this invention 
that the terms “emollient” and “emollient composition” are 
to be very broadly interpreted. US. Pat. No. 4,112,167 to 
Dake et al. includes a lengthy discussion of its meaning of 
the term “lipophilic cleansing emollient” at column 9, line 
67 to column 11 line 9. That discussion, Without limitation, 
is speci?cally incorporated herein by reference in its 
entirety. 

Generally speaking, emollients, emollient compositions, 
and conductivity modi?ers, contemplated by this invention 
Will be skin compatible or, preferably, generally recogniZed 
as safe for short to long term human exposure. It is to be 
understood that the emollient composition is preferably 
compatible With topical application to skin. By this it is 
intended that the emollient composition, When topically 
applied, Will not cause skin irritation or any short or long 
term adverse skin response. This also means, for example, 
that it is possible for one or both of the emollient, and 
conductivity modi?er, to be individually incompatible With 
topical application to skin, and yet the completed emollient 
composition itself to be skin-compatible and to be safely 
useable under the circumstances described herein. 

Thus, in one aspect the present invention is a method or 
process of applying a conductive emollient composition to a 
tissue substrate by means of an electrostatic spray apparatus 
Where the tissue substrate is uncharged or substantially 
electrically neutral. Generally speaking (and depending in 
part upon its moisture content), a tissue substrate of this 
invention Will be substantially non-condutive, especially in 
its ?nal intended usage state. More speci?cally the present 
invention is a method of applying a conductive emollient 
composition to a tissue substrate Which comprises the steps 
of: 

(a) providing a ?oWable emollient composition With a 
conductivity of at least about 10,000 picosiemens; 

(b) providing an electrostatic sprayer apparatus compris 
ing a sprayer noZZle adapted to receive the conductive 
emollient composition and, When activated, spraying 
said composition by imparting a ?rst charge thereto, 
Which ?rst charge causes the composition to be repelled 
from the sprayer noZZle; 

(c) providing a substantially electrically neutral tissue 
substrate; 

(d) providing a plate Which is electrically neutral or Which 
has a charge opposite that of said ?rst charge, said plate 
being in a spaced relationship With respect to said 
sprayer noZZle so that said tissue substrate can be 

passed therebetWeen; and 
(e) passing the tissue substrate betWeen the sprayer noZZle 

and the plate While activating the electrostatic sprayer 
assembly to spray the conductive emollient composi 
tion toWard the plate so that it impinges upon the 
substrate. 

In a preferred practice, the present method comprises the 
steps of: 

(a) providing a ?oWable emollient composition having a 
conductivity of at least 10,000 picosiemens; 

(b) providing a sprayer apparatus having an inlet means 
for receiving the emollient composition, the inlet 
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4 
means being ?uidically coupled to an outlet means 
comprising a sprayer head including an electrode 
means Which, When activated, electrostatically repels 
the emollient composition from the outlet means by 
imparting a ?rst charge thereto; 

(c) providing a substantially electrically neutral tissue 
substrate; 

(d) providing a plate Which is electrically neutral or Which 
has a charge opposite that of the ?rst charge and Which 
is separated from said sprayer head and in juxtaposed 
relation thereto to permit said tissue substrate to be 
passed betWeen said sprayer head and said plate; 

(e) introducing the emollient composition into the inlet 
means and causing it to How to the outlet means to 
contact the electrode means; 

(f) activating the electrode means While it is in contact 
With the emollient composition With the means to apply 
a charge to the emollient of a ?rst polarity, Whereby the 
emollient composition is electrostatically repelled from 
the outlet means toWard the plate and impinges upon 
the substrate. 

The methods of electrostatic application of emollient 
compositions of the present invention can be used to apply 
such emollients to essentially any tissue substrate, absorbent 
tissue substrates being a particularly preferred class. Exem 
plary but by no means inclusive absorbent tissue substrates 
include paper toWels, bath or toilet tissue or facial tissue. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention Will noW be better understood by 
reference to the Detailed Description beloW and the attached 
Figures in Which like numerals are used to refer to like 
features throughout and Wherein: 

FIG. 1 is a schematic representation of an apparatus With 
Which the present invention can be used shoWing the path of 
travel of a tissue sheet or Web betWeen tWo electrostatic 
sprayer assembles to spray both sides of the Web as it passes 

therebetWeen; 
FIG. 2 is a detailed end sectional vieW of opposing 

sprayer assemblies schematically shoWn in FIG. 1; 
FIG. 3 is a front perspective vieW of a sprayer assembly 

such as that shoWn in FIG. 4; 

FIG. 4 is an end vieW of a single sprayer head-feeder pipe 
assembly; and 

FIG. 5 is an side, sectional vieW of an electrostatic sprayer 
head useable in a practice of this invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Electrostatic sprayer systems electrostatically charge a 
liquid introduced into a sprayer head component of the 
system Which generally includes a charging electrode 
thereby causing the liquid to become atomiZed Within the 
sprayer head. The atomiZed, charged liquid is then ejected 
from the sprayer head by electrostatic repulsion. The ejected 
liquid is in the form of very small, relatively uniformly 
siZed, electrostatically charged droplets, Which are inher 
ently repelled aWay from one another and from the similarly 
charged electrode by the repulsion. Other than any pumping 
action need to convey the emollient composition to be in 
contact With the electrode, no mechanical force is required 
to produce the spray pattern, resulting in the virtual elimi 
nation of overspray and misting. The electrostatically 
sprayed droplets tend to seek out and to adhere to the surface 
of the substrate being sprayed, producing an extremely 
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uniform and controllable coating. In a practice of this 
invention, an electrically neutral or oppositely charged plate 
or “ghost plate”, as it is sometimes called, is used to assist 
in directing electrostatically charged droplets toWard a sub 
strate target. 

The emollient compositions of the present invention com 
prise an emollient and a conductivity modi?er. The emol 
lient composition Will vary depending upon the character 
istics of the substrate to Which it is applied. Speci?cally, an 
emollient is selected Which does not deleteriously interact 
With the substrate, is economical to use, is safe for use in the 
intended application can be conveniently introduced into 
and dispensed from the electrostatic sprayer to the substrate, 
and Which is easily released from the substrate to the skin 
When the substrate is intended for such release. For eXample, 
in the case of emollient compositions to be applied to facial 
tissue, the emollient composition should be releasable from 
the facial tissue substrate by the simple act of Wiping the 
tissue paper across the skin. 

The emollient component of the emollient composition 
generally can be any emollient suitable for application to 
human skin as described above, but is preferably either 
mineral oil-based or a silicone-based. Oil-based emollients 
generally tend to comprise primarily mineral oil With other 
additives such as long chain alcohols (e.g., 1-heXadecanol), 
aloe, and vitamin E. Oil-based emollient formulations are 
disclosed in Us. Pat. Nos. 4,112,167, and 4,481,243, and 
4,513,051, the disclosures of Which are incorporated herein 
in their entirety by reference hereto. Silicone-based formu 
lations typically comprise polysiloXane of various molecular 
Weights alone or in conjunction With other silicone-based 
compounds such as tetraoXy silane, dimethyl diethyoXy 
silance, and ethylene oXide-dimethyl siloXane copolymers. 
Silicone-based formulations are disclosed in Us. Pat. Nos. 

4,950,545, 5227,242, 5,246,546, and 5,389,204. the teach 
ings of Which are incorporated herein by reference in their 
entirety. 

The emollients used in making the emollient composi 
tions of the present invention inherently have a conductivity 
signi?cantly loWer than about 10,000 picosiemens and here 
tofore Were not thought to be suited to application by 
electrostatic spraying. Illustrative of that fact is the above 
noted US. Pat. No. 3,484,275 to LeWicki, Jr. LeWicki, Jr. 
describes a method and apparatus for depositing chemicals 
in a liquid or semiliquid form by passing an atomiZed 
chemical through the ?eld of force created When a distrib 
uting or atomiZing device requiring mechanical force and an 
electrode on the opposite side of the moving Web form the 
plates of an electrical capacitor. A spinning disc atomiZer is 
used to create the spray, With no discussion of composition 
conductivity in the LeWicki, Jr. patent. 

The emollient compositions of the present invention com 
prise an emollient and a conductivity modi?er or conduc 
tivity enhancer Which raises the overall conductivity of the 
emollient composition to at least 10,000 picosiemens, and 
more preferably to at least 40,000 picosiemens. Any one of 
a number of different materials are suitable for use as 

conductivity modi?ers. Suitable conductivity modi?ers for 
use in the present invention include sodium dioctyl 
sulfosuccinate, DEA Oleth-3 phosphate, and lecithin. Phos 
phates and succinates are representative families of com 
pounds Which constitute preferred conductivity modi?ers in 
accordance With this invention. Generally speaking, the 
conductivity modi?er Will comprise from about 0.1% to 
about 20% by Weight (preferably about 0.1 to about 4% by 
Weight) of the conductive emollient composition. 

The entire chemical family of quaternary amines are 
believed to be suitable conductivity modi?ers in accordance 
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6 
With this invention. Quaternary amines, unfortunately, While 
otherWise being compatible With emollients Within the con 
templation of the present invention, and providing the req 
uisite conductivity to the resulting emollient composition, 
are knoWn to cause skin irritation. Thus, unless other mate 
rials are added to the emollient composition, or the emollient 
itself, to reduce or eliminate any tendency of quaternary 
amines to induce skin irritation, quaternary amines do not 
constitute a favored family of conductivity modi?ers in the 
practice of the present invention. 
One of skill in the art Will appreciate that some conduc 

tivity modi?ers are not miscible With every emollient, absent 
the addition of a compatibiliZer to either the conductivity 
modi?er or to the emollient prior to miXing of the tWo 
components. For eXample, When lecithin is used as the 
conductivity modi?er it can be miXed directly With mineral 
oil to form an oil-based emollient composition of the present 
invention. Contrastingly, lecithin cannot be miXed directly 
With silicone emollients, because it is not miscible thereWith. 
HoWever, a suf?cient amount of lecithin can be made 
miscible in a polydimethylsiloXane emollient to raise the 
conductivity of the emollient to the level required for an 
emollient composition of the present invention by adding a 
compatibiliZer such as lauryl alcohol. Adding a compatibi 
liZer to polydimethylsiloXane, heating the resulting alcohol/ 
polydimethylsiloXane miXture to cause it to homogeniZe, 
and then adding lecithin produces a suitably conductive 
emollient composition. Typically, long carbon atom chain 
alcohols (e.g., alcohols having from about 6 to about 20 
carbon atoms) are eXpected to be good compatibiliZers for 
use in making the emollient compositions of the present 
invention, When compatibiliZers are necessary to ensure the 
miscibility of a conductivity modi?er in an emollient. 

Emollient compositions of the present invention, in addi 
tion to being conductive as described herein must be ?oW 
able or to have a viscosity Which is suitable for the compo 
sitions to be useable in conventional electrostatic spray 
apparatuses. For eXample the TOTALSTAT electrostatic 
spray system discussed in greater detail beloW is described 
to be Workable using ?uids having a viscosity of from 1 to 
2,000 centipoise. Emollient compositions having greater 
viscosities, i.e., viscosities as high as 1 to about 10,000 
centipoise may be used especially, for example, if it is 
possible to heat the liquids shortly before application or to 
take other steps (e.g., adding a viscosity modi?er or diluent) 
Which permits the composition to become suf?ciently ?oW 
able so as to be charged and to pass through the electrostatic 
sprayer apparatus as is described above. 
The method of application aspect of this invention is to 

apply emollient compositions to at least one surface of any 
one of a number of different substrates designed to come into 
contact With human skin, including: articles of clothing such 
as gloves; cellulosic, cotton, or synthetic Wiping cloths; and 
tissue paper substrates, such as paper toWels, toilet paper, 
and facial tissue. Generally speaking, substrates to Which the 
present invention is particularly applicable Will be non 
conductive and absorbent. While absorbent substrates are a 
particularly preferred class of substrates, the present inven 
tion should not be thereby limited. In a further preferred 
practice, a conductive emollient composition of the present 
invention is applied to a both surfaces of a substrate sub 
stantially concurrently. 
The present methods are more preferably used to coat at 

least one surface of a tissue paper substrate With an elec 
trostatically sprayable emollient composition, most prefer 
ably to coat at least one surface of a tissue Web in a 
commercial paper making process Which ultimately 
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becomes facial tissue. One of skill in the art Will appreciate 
that the particular emollient composition applied to an 
absorbent substrate using the electrostatic spray method of 
the present invention Will depend upon the type of material 
to Which it is applied. The conductive emollient composition 
may be chosen to be capable of being adsorbed, absorbed or 
impregnated into the substrate, depending upon the intended 
use of the emollient-carrying substrate and Whether the 
emollient must be carried or retained by the substrate or 
Whether the substrate is intended to deliver the emollient. 
For example, the surface of gloves Which come into contact 
With human skin are preferably impregnated With a formu 
lation of emollient composition Which is released on eXpo 
sure to moisture in the form of sWeat released While in use. 
Facial tissue, on the other hand, is preferably coated With a 
formulation of emollient composition Which is released from 
the facial tissue substrate as it is Wiped against the skin, in 
the normal course of use. One of ordinary skill in the art 
Would be able to select a formulation for an emollient 
suitable for application to any one of a number of different 
absorbent substrates. HoWever, the emollient composition 
and methods of the present invention are discussed beloW in 
terms of their application to a tissue Web, particularly a 
non-conductive, absorbent tissue Web. 

FIGS. 1—4 illustrate one electrostatic spray apparatus that 
could be used in the practice of the method of this invention. 
One skilled in the art Will appreciate that the present 
inventive method and composition(s) may be used With 
essentially any commercially available electrostatic sprayer 
apparatus and that the claims should not be limited to the 
electrostatic sprayer structure shoWn. 

Referring to FIG. 1, there is shoWn, schematically, tWo 
opposing sprayer assemblies 10, 12 Which are arranged and 
adapted to deposit electrostatically, a composition of the 
present invention on opposing surfaces of a tissue moving 
substantially vertically upWard. As is shoWn, tissue Web 14 
has a Width W and is traveling in the direction of arroW 17 
and is supported by a Web or Wire (not shoWn) Which passes 
betWeen sprayer assemblies 10,12. This arrangement has 
been found to be particularly advantageous in that electrical 
arcing betWeen sprayer assemblies is minimiZed. On skilled 
in the electrostatic sprayer art Will appreciate that many 
sprayer assembly con?gurations may be used With the 
present invention, the primary design consideration being 
that electrical arcing must not occur. 

Sprayer assemblies 10 and 12 each comprise an electro 
static sprayer head 16, 18 and a neutral or charged plate 
(sometimes referred to as a “ghost plate”) 20,22. Sprayer 
heads 16,18 are shoWn in phantom to be substantially the 
same Width W as Web 14 and are angled to spray slightly 
doWnWard. Sprayer heads 16,18 also may spray substan 
tially horiZontally or upWardly. It is to be noted that sprayer 
assembles 10 and 12 each have plates 20,22 associated 
thereWith but that each sprayer head cooperates With a 
charged plate in the other assembly. As is more completely 
described beloW, sprayer head 18 imparts a ?rst charge to a 
conductive liquid ?oWing therethrough and is repelled there 
from in the form of a spray and is electrostatically draWn 
toWard oppositely charged plate 20. Before reaching plate 20 
the electrostaticallly-generated spray impinges upon and is 
collected by Web 14. Similarly, sprayer head 16 cooperates 
With plate 22 to electrostatically spray conductive emollient 
on the opposite surface of Web 14. In this manner, both sides 
of Web 14 are electrostatically sprayed, rapidly and uni 
formly in a substantially concurrent steps. 

FIG. 2 is a detailed, end vieW of the schematic sprayer 
assemblies shoWn in FIG. 1. The detailed path of Web 14 has 
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8 
been omitted from FIG. 2 for illustrative purposes. Also, as 
is more clearly shoWn in FIG. 3, the conductive emollient 
feeder mechanism has been deleted. 

FIG. 3 shoWs a front vieW of sprayer assembly 10 shoWn 
schematically in FIG. 1 and end on in FIG. 2. In addition to 
the structures shoWn in FIGS. 1 and 2, conductive emollient 
feeder mechanism including a header 30, multiple hook 
shaped feeder pipes 32 ?uidically connected to header 30 
and to noZZle assembly 16 provide a composition of this 
invention to the sprayer assembly 10. Sprayer assembly 12 
Would appear substantially the same as assembly 10 With the 
sprayer heads and conductive plates vertically reversed. 

FIG. 4 shoWs a side vieW of a single feeder pipe 32 
connected to noZZle assembly 16 and to ?uid header 30 as 
they Would likely be arranged in a large scale paper making 
process. 

FIG. 5 shoWs the internal details of one embodiment of an 
electrostatic sprayer noZZle assembly 16. FIG. 5 generally 
illustrates an electrically conductive electrode or metallic 
shim 60 encapsulated Within and supported by a non 
conductive material such as an acetal. The non-conductive 
material de?nes an internal cavity 62 into Which electrode 
60 projects. Electrode 60 is electrically coupled via lead 64 
to a high voltage DC source (not shoWn). Electrode 60 is 
also coupled, ?uidically via input pipe or feeder pipe 66, to 
a source of conductive emollient in accordance With this 
invention. (Although input pipe 66 is shoWn to deliver 
conductive emollient from the beloW, it is to be understood 
that delivery of conductive emollient from either above or 
beloW noZZle assembly 16 is Within the contemplation of the 
present invention.) Uniform and precisely siZed droplets are 
created by introducing a high voltage DC charge to the ?uid 
as it enters cavity 62 and passes over electrode 64. The 
conductive emollient passing from input pipe 66 into cavity 
62 is rapidly charged by electrode 64 and since the charge 
of electrode 64 is the same as that of the droplets, the 
droplets are electrostatically eXpelled from the noZZle 16. 
The details of the electrostatic sprayer assemblies, are Well 
knoWn to one skilled in the electrostatic sprayer art. US. Pat. 
No. 5,503,336 to Wichmann “High volume-LoW Volume 
Electrostatic Dispensing NoZZle Assembly”, US. Pat. No. 
5,209,410 to Wichmann et al. “Electrostatic Dispensing 
NoZZle Assembly”, US. Pat. No. 4,749,125 to Escallon et al. 
“NoZZle Method and Apparatus”, and US. Pat. No. 5,441, 
204 to Tapel et al. “Electrostatic Fluid Distribution NoZZle”, 
all of Which are incorporated herein by reference, depict 
electrostatic spray assemblies, especially including electro 
static sprayer noZZles, Which could be used in the practice of 
the present invention. 
As is discussed extensively above, the present composi 

tion and method involve the utiliZation of an electrostatic 
sprayer apparatus or assembly. While many electrostatic 
spray systems knoWn to the art are likely to be useable With 
the present invention, the TOTALSTAT electrostatic spray 
system from United Air Specialists, Inc. (Cincinnati, Ohio, 
USA) described in a document doWnloaded from the Inter 
net site address http://WWW.uasinc.com/total.html on May 
16, 1997 constitutes a preferred assembly. The above dis 
closure of an electrostatic spray system is incorporated by 
reference herein in their entirety. 
One skilled in this art Will appreciate that the primary 

application of the present invention is the electrostatic 
spraying of a conductive emollient composition in accor 
dance hereWith upon a tissue Web, especially a moving 
tissue Web, as in the commercial production of tissue paper. 
US. Pat. No. 4,112,167 to Dake, especially at column 10, 
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line 55 and continuing to column 11, line 9, Which disclosure 
is speci?cally incorporated by reference herein discloses the 
general ranges for the quantity of conductive emollient to be 
applied to the paper Web. Generally speaking, application of 
conductive emollient in accordance With this invention may 
be loWer than that disclosed by Dake, falling in the range of 
3% to 5% of the composition of the Web, by Weight. Broadly 
speaking, an emollient composition of this invention may 
comprise 2% to about 25% by Weight of the tissue Web. 
As noted above, the present invention is intended for use 

in the continuous production of a paper Web as in a paper 
making process. Where the present invention Will be utiliZed 
in a given paper making process Will, of course, be deter 
mined by the user. Never-the-less, generally speaking, the 
present invention Will probably be applied in a tissue making 
process after removal of a substantially dried tissue Web 
from the Yankee dryer and before the parent roll. US. Pat. 
No. 5,385,643 to Ampulski, especially at column 16, lines 
10—52, Which disclosure is speci?cally incorporated by 
reference herein in its description of FIG. 1 thereof, is 
especially instructive. 

The folloWing examples are presented to illustrate some 
of the aspects of the present invention. These examples 
should not be construed so as to limit the scope of the present 
invention. 

EXAMPLE 1 

An oil based emollient composition Was produced as 
folloWs. DEA oleth-3 phosphate conductivity modi?er Was 
added to and mixed With mineral oil emollient. The con 
ductivity of the resulting composition Was measured using a 
conductivity measuring apparatus commercially available 
from Emcee, Inc of Venice, Fla., USA. and found to be 
60,000 picosiemens. DEA oleth-3 phosphate comprised 
about 2% by Weight of the resulting conductive emollient 
composition. 

EXAMPLE 2 

A silicone based emollient composition Was produced as 
folloWs. Lauryl alcohol Was added to and mixed With a 
polydimethylsiloxane emollient at 25% by Weight. The 
resulting alcohol/silicone mixture Was then heated to a 
temperature of at least 120° F. and no higher than 130° F. to 
solubiliZe the lauryl alcohol in the polydimethylsiloxane. 
Lecithin Was then added to the heated alcohol/silicone 
mixture for a ?nal concentration of lecithin of about 15% by 
Weight in the mixture. Under these conditions, the lecithin 
Was fully dispersed in the silicone emollient, and the result 
ing emollient composition Was found to have a conductivity 
of about 40,000 picosiemens. 

EXAMPLE 3 

The oil based emollient compositions prepared as 
described in Example 1 above, Was electrostatically sprayed 
onto a moving tissue Web using a TOTALSTAT brand 
electrostatic sprayer from the UAS corporation in 
Cincinnati, Ohio. FIGS. 1—5 depict the apparatus as it Was 
arranged relative to the Web. Conductive emollient Was 
applied to a tissue Web moving at a speed of about 1,000 
feet/minute at a rate of 12.5 lbs./minute. The Web, Which is 
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generally 100 inches Wide, had a basis Weight of 20 lbs. per 
3,000 square feet of Web producing a rate of emollient 
application of approximately 22% by Weight. 

EXAMPLE 4 

A representative number of tissue samples Were collected 
Which had been electrostatically sprayed With a composition 
according to Example 1 in a commercial tissue-making 
process. Those samples Were measured for emollient content 
uniformity. Comparative tissue samples also Were taken 
from the same commercial tissue making process prior to the 
point Where the tissue Web Was sprayed With the condutive 
emollient. The uniformity of Weight of the sprayed samples 
Was compared With that unsprayed samples and it Was 
concluded that any uniformity of tissue Weight introduced 
by the spraying process Was statistically less than the Weight 
non-uniformity of the tissue samples themselves. Put 
otherWise, the electrostatic spray application of conductive 
emollient introduced no additional Weight deviation in the 
tissue Web than Was already present in the Web itself simply 
due to the precision of the tissue Web-making process itself. 
We claim: 
1. A conductive, ?oWable emollient composition for elec 

trostatic spraying comprising: 
an emollient selected from the group consisting of mineral 

oil and silicon; 
0.1—20% by Weight of a conductivity modi?er, the con 

ductivity modi?er being compatible With the emollient 
and present in suf?cient quantity so the resulting emol 
lient composition has a conductivity of at least 10,000 
picosiemens and a viscosity of less than about 10,000 
centipoise, and Wherein the conductivity modi?er is 
selected from the group consisting of lecithin, sodium 
dioctylsulfosuccinate, and DEA oleth-3 phosphate; and 

a compatibiliZer selected to enhance the miscibility of the 
conductivity modi?er in the emollient, and Wherein the 
compatibiliZer comprises a long chain alcohol having 
6—20 carbon atoms. 

2. The emollient composition of claim 1, Wherein the 
silicone emollient comprises at least one polysiloxane spe 
cies and at least one other silicone-based compound selected 
from the group consisting of tetraoxysilane, dimethyl 
diethyoxy silane, and ethylene oxidedimethyl siloxane 
copolymer. 

3. The emollient composition of claim 1, Wherein the 
conductivity modi?er is present in suf?cient quantity to 
make the conductivity of the composition fall in the range of 
about 20,000 picosiemens to about 100,000 picosiemens. 

4. An emollient composition according to claim 1, 
Wherein the conductivity modi?er is present in suf?cient 
quantity to make the conductivity of the composition fall in 
the range of about 40,000 to about 80,000 picosiemens. 

5. The emollient composition according to claim 1, 
Wherein the composition has a viscosity falling in the range 
of about 1 to about 5,000 centipoise. 

6. The emollient composition according to claim 1, 
Wherein the composition has a viscosity falling in the range 
of about 1 to about 2,000. 

* * * * * 


